Activation of the ATP-dependent potassium channel attenuates norepinephrine-induced vasoconstriction in the human forearm.
Sepsis-induced vasodilation is characterized by an attenuated sensitivity to vasoconstrictor substances such as norepinephrine, possibly mediated by activation of vascular potassium channels. We determined whether vasodilation associated with potassium channel activation resulted in an attenuated vasoconstrictive response to norepinephrine in humans and whether the vasodilation associated with potassium channel activation could be inhibited by pharmacological potassium channel blockers. In 30 volunteers, the brachial artery was cannulated for infusion of drugs. Forearm blood flow (FBF) was measured in both arms using strain-gauge venous occlusion plethysmography. Forearm vascular resistance (FVR, mean arterial pressure/FBF) was calculated. The effects of vasodilation induced by sodium nitroprusside (SNP, nitric oxide donor) or diazoxide (activator of the ATP-dependent potassium channel) on norepinephrine-mediated vasoconstriction were examined. Also, the effects of potassium channel blockers on vasodilation associated with potassium channel activation were determined. Intraarterial SNP infusion (2 microg/min/dL) increased forearm blood flow by 235%, from (mean +/- SEM) 2.8 +/- 0.7 to 9.4 +/- 1.5 mL/min/dL (P < 0.0001). Subsequent norepinephrine infusion (10, 30, 100, 300, 1000 ng/min/dL) increased FVR dose-dependently from 13 +/- 4 AU to 249 +/- 45 AU at the highest norepinephrine infusion. Intraarterial diazoxide infusion (1 mg/min/dL) increased FBF by 209% from 2.2 +/- 0.3 to 6.8 +/- 1.0 mL/min/dL (P < 0.001). Subsequent norepinephrine infusion increased FVR from 18 +/- 5 to 51 +/- 6 AU at the highest norepinephrine infusion rate (n = 10), significantly different from the norepinephrine-induced effects during SNP coinfusion (P < 0.001). Diazoxide-induced fall in FVR in the infused forearm was inhibited by potassium channel blockers tetraethyl ammonium (1 mg/min/dL, n = 10, P = 0.004) and quinine (50 microg/min/dL, n = 10, P = 0.016). Vasodilation induced by vascular potassium channel activation is associated with an impressive reduction in the vasoconstrictor response to norepinephrine in humans. In accordance with animal experiments, this indicates that potassium channel activation could account for the diminished norepinephrine sensitivity in septic patients. Vasodilation associated with potassium channel activation can be inhibited by pharmacological potassium channel blockade. The possible role of potassium channel blockers during sepsis-induced potassium channel activation and vasodilation in humans needs further elucidation.